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Professional Certificate in Environmental Economics

Natural Resource Economics

Absolute Sustainability
Related terms: intergenerational equity, carrying capacity
Definition: The condition in which a resource can be used indefinitely without reducing its ability to meet
future needs. Example: managing a forest so that annual harvest equals natural growth. Challenges include
accurately estimating regeneration rates and accounting for climate variability.

Adaptive Management
Related terms: learning by doing, feedback loop
Definition: A systematic process for improving management policies by learning from outcomes of
implemented actions. Used in water allocation where policies are adjusted annually based on observed river
flows. Difficulties arise from institutional inertia and data latency.

Afforestation
Related terms: reforestation, carbon sequestration
Definition: Establishing new forest cover on lands that previously lacked trees. Provides ecosystem services
such as timber and climate regulation. Practical issues involve selecting appropriate species and ensuring
long‑term maintenance.

Albedo Effect
Related terms: radiative forcing, surface reflectivity
Definition: The proportion of solar energy reflected by a surface. Snow‑covered areas have high albedo,
influencing regional climate and water availability. Managing land cover to modify albedo can be
controversial due to competing land‑use priorities.

Allocation Efficiency
Related terms: Pareto optimality, market equilibrium
Definition: A state where resources are distributed such that no individual can be made better off without
making another worse off. In fisheries, this implies catching at a level where marginal profit equals marginal
cost. Measuring efficiency is hampered by incomplete market data.

Anthropogenic Climate Change
Related terms: greenhouse gases, mitigation
Definition: Human‑induced alteration of the climate system, primarily through emissions of CO₂, CH₄, and
N₂O. Affects water scarcity, crop yields, and biodiversity. Policy responses involve mitigation (emission
reductions) and adaptation (resource planning).

Aquifer Recharge
Related terms: groundwater replenishment, infiltration
Definition: The process by which water percolates from the surface to replenish underground storage.
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Managed recharge can offset over‑extraction in agricultural basins. Challenges include water quality
concerns and the risk of inducing land subsidence.

Arbitrage Pricing Theory
Related terms: CAPM, factor models
Definition: A multi‑factor model that explains asset returns based on various economic risk factors, such as
commodity price volatility. Applied to pricing of water rights and emission permits. Requires reliable factor
identification and stable statistical relationships.

Asset Valuation
Related terms: present value, discount rate
Definition: Estimating the monetary worth of natural capital, such as timber or fisheries, by discounting
future cash flows. Provides a basis for cost‑benefit analysis of conservation projects. Sensitive to the choice
of discount rate and assumptions about future markets.

Biophysical Carrying Capacity
Related terms: ecological footprint, sustainability threshold
Definition: The maximum population or activity level that an ecosystem can sustain without degradation. In
a watershed, it is the flow that can support existing agricultural withdrawals. Determining capacity is
complex due to nonlinear ecosystem responses.

Bioeconomics
Related terms: renewable resources, biological growth models
Definition: The study of how biological processes influence economic decisions, particularly in renewable
resource exploitation. Uses logistic growth equations to derive optimal harvest strategies. Integrating
ecological uncertainty remains a key difficulty.

Biomass Energy
Related terms: biofuel, renewable energy
Definition: Energy derived from organic material such as wood, agricultural residues, or algae. Offers a
renewable alternative to fossil fuels but competes with land needed for food production. Life‑cycle analysis
is essential to assess net carbon benefits.

Biophysical Economics
Related terms: thermodynamics, material flow analysis
Definition: A framework that treats the economy as a subsystem of the Earth’s energy and material flows. It
emphasizes limits imposed by entropy and resource scarcity. Translating thermodynamic concepts into
policy language can be challenging.

Carbon Accounting
Related terms: GHG inventory, emissions trading
Definition: The process of quantifying greenhouse gas emissions and removals associated with a specific
activity or jurisdiction. Used to certify carbon offsets in forest projects. Accuracy depends on reliable
baseline data and monitoring protocols.
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Carbon Pricing
Related terms: carbon tax, cap‑and‑trade
Definition: A market‑based mechanism that assigns a monetary cost to emitting CO₂, incentivizing
lower‑carbon choices. Applied to forestry by charging for deforestation. Political acceptability and leakage
(shifting emissions) are common obstacles.

Carbon Sequestration
Related terms: afforestation, soil carbon
Definition: The long‑term storage of carbon in vegetation, soils, or geological formations. Forests capture
atmospheric CO₂ through photosynthesis, contributing to climate mitigation. Measuring sequestration rates
accurately is technically demanding.

Catch‑Share Program
Related terms: Individual Transferable Quotas (ITQs), fishery management
Definition: Allocation system that distributes a proportion of total allowable catch to individual fishers or
companies. Aims to improve economic efficiency and reduce overfishing. Enforcement and equity concerns
often arise.

Closed‑Loop Supply Chain
Related terms: circular economy, recycling
Definition: A system where end‑of‑life products are recovered, refurbished, or recycled to re‑enter the
production cycle, minimizing waste. Applied to electronic waste to recover rare metals. Requires
coordination across manufacturers, recyclers, and regulators.

Collective Action Problem
Related terms: tragedy of the commons, free rider
Definition: Situations where individual rational behavior leads to overuse or depletion of a shared resource.
Common in groundwater basins where each user extracts more than the sustainable share. Solutions
include institutional arrangements and incentive schemes.

Comparative Advantage
Related terms: trade theory, opportunity cost
Definition: The ability of a region or country to produce a good at lower opportunity cost than others. In
natural resource economics, a country may specialize in timber if its forests are abundant. Adjustments to
comparative advantage can be slowed by trade barriers.

Compensating Variation
Related terms: welfare economics, consumer surplus
Definition: The amount of money that would need to be given to a consumer to maintain their original
utility after a price change. Used to evaluate the welfare impact of water price reforms. Requires reliable
utility functions.

Conservation Easement
Related terms: land trust, permanent protection
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Definition: A legally binding agreement that restricts certain uses of land to preserve its ecological values.
Often used to protect wetlands while allowing limited agricultural activities. Monitoring compliance can be
costly.

Cost‑Benefit Analysis (CBA)
Related terms: discounting, net present value
Definition: A systematic approach to estimating the economic value of a project’s benefits and costs over
time. Frequently applied to assess the feasibility of a dam. Challenges include monetizing non‑market
benefits like biodiversity.

Critical Load
Related terms: acid deposition, environmental threshold
Definition: The maximum amount of a pollutant that an ecosystem can tolerate without suffering harmful
effects. For sulfur emissions, exceeding the critical load leads to forest dieback. Determining critical loads
involves complex ecological modeling.

Damselfish Territoriality
Related terms: marine protected areas, habitat competition
Definition: The behavior of certain fish species to defend small patches of coral, influencing reef community
structure. Understanding this helps design marine reserves that protect key habitat zones. Translating
behavioral data into policy is intricate.

Demand Elasticity
Related terms: price responsiveness, elasticity coefficient
Definition: The degree to which quantity demanded changes in response to price variations. Water demand
often shows low short‑term elasticity but higher long‑term elasticity. Accurate elasticity estimates are
essential for pricing policies.

Depletion Rate
Related terms: resource extraction, sustainability
Definition: The speed at which a non‑renewable resource is consumed relative to its known reserves. High
depletion rates in oil fields signal the need for diversification. Estimating future depletion involves
geological uncertainty.

Desertification
Related terms: land degradation, drought
Definition: The process by which fertile land becomes arid, typically due to overgrazing, deforestation, or
climate change. Impacts agricultural productivity and migration patterns. Mitigation strategies include
sustainable grazing quotas and re‑vegetation.

Discount Rate
Related terms: time preference, net present value
Definition: The rate used to convert future costs and benefits into present‑day values. A higher discount rate
reduces the present value of long‑term environmental benefits, potentially discouraging conservation.
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Selecting an appropriate rate is a contentious policy issue.

Dynamic Efficiency
Related terms: optimal control, intertemporal allocation
Definition: The property that an economy maximizes the present value of its resource use over time, taking
into account future scarcity. In fisheries, dynamic efficiency guides harvest schedules that balance present
profits with future stock health. Requires solving complex differential equations.

Ecosystem Services
Related terms: natural capital, provisioning services
Definition: The benefits humans obtain from ecosystems, including food, water filtration, and cultural values.
Valuing ecosystem services helps justify conservation expenditures. Challenges include capturing
non‑market values and avoiding double‑counting.

Economic Rent
Related terms: resource rent, surplus
Definition: The excess profit earned from extracting a natural resource after covering all production costs,
including opportunity costs. In oil extraction, rent is the difference between market price and extraction
cost. Properly taxing rent can fund public investments.

Elasticity of Substitution
Related terms: Cobb‑Douglas, production function
Definition: A measure of how easily one input can be replaced by another in production without affecting
output. In agriculture, it indicates how readily water can be substituted with fertilizer. Low elasticity may
signal technological constraints.

Emission Trading Scheme (ETS)
Related terms: cap‑and‑trade, carbon market
Definition: A market‑based system where emission allowances are allocated and can be bought or sold,
creating a price for pollution. The European Union ETS includes power plants and heavy industry.
Monitoring, reporting, and verification are critical for integrity.

Endowment Effect
Related terms: behavioral economics, valuation bias
Definition: The tendency of individuals to assign higher value to resources they own than to identical
resources they do not own. Influences stakeholder negotiations over water rights. Overcoming the effect
may require impartial third‑party assessments.

Environmental Kuznets Curve (EKC)
Related terms: pollution-income relationship, turning point
Definition: A hypothesized inverted‑U relationship between environmental degradation and economic
development, suggesting pollution rises then falls as income grows. Empirical support varies across
pollutants. Policymakers must beware of assuming inevitable improvement.

Externality
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Related terms: market failure, Pigouvian tax
Definition: A cost or benefit incurred by a third party not involved in the transaction. Air pollution from a
coal plant imposes health costs on nearby residents. Internalizing externalities often requires regulatory or
fiscal interventions.

Extraction Cost Curve
Related terms: marginal cost, resource depletion
Definition: A graphical representation showing how the cost of extracting a resource rises as the easiest-
to‑access reserves are depleted. Used to forecast future price trends for minerals. Accurate data on reserve
quality are often scarce.

Fisheries Management Plan
Related terms: stock assessment, Total Allowable Catch (TAC)
Definition: A comprehensive strategy outlining quotas, gear restrictions, and monitoring protocols to
sustain fish populations. Incorporates scientific advice and stakeholder input. Implementation can be
hampered by illegal, unreported, and unregulated (IUU) fishing.

Fishery Collapse
Related terms: overfishing, regime shift
Definition: A rapid decline in fish stock to levels that cannot support commercial harvest, often leading to
economic loss and ecosystem disruption. The Atlantic cod collapse of the 1990s is a classic case. Early
warning indicators are essential for prevention.

Flat‑Rate Pricing
Related terms: tariff, cost recovery
Definition: Charging a uniform price for a service regardless of usage level. In water utilities, flat rates can
encourage conservation if combined with tiered structures. May be regressive if low‑income households
consume less water.

Food‑Energy‑Water Nexus
Related terms: integrated resource management, cross‑sectoral tradeoffs
Definition: The interdependent relationship among food production, energy generation, and water use.
Biofuel expansion can increase water demand, affecting irrigation. Nexus analysis helps identify synergistic
policies and avoid unintended consequences.

Forestry Certification
Related terms: FSC, sustainable timber
Definition: A voluntary system that verifies forest management meets environmental and social standards.
Certified timber can command premium prices in markets demanding sustainability. Auditing compliance
adds administrative costs.

Free Rider Problem
Related terms: public good, collective action
Definition: When individuals benefit from a resource or service without contributing to its cost, leading to

Read online: https://learnuni.com/glossaries/5442815/natural-
resource-economics

LearnUNI · 22 Jul 2026



G LO S S A RY

under‑provision. In climate mitigation, countries may rely on others to reduce emissions. International
agreements attempt to address this through binding commitments.

Game Theory
Related terms: strategic interaction, Nash equilibrium
Definition: The study of strategic decision‑making among interdependent actors. Used to model
negotiations over transboundary water allocations. Results can be sensitive to assumptions about
information symmetry.

Groundwater Modeling
Related terms: hydrogeology, numerical simulation
Definition: The use of computational tools to predict aquifer behavior under various extraction and recharge
scenarios. Supports sustainable pumping schedules. Model calibration is often limited by sparse observation
data.

Harvest Control Rule (HCR)
Related terms: stock assessment, management trigger
Definition: A pre‑specified decision rule that determines allowable catch based on scientific indicators such
as stock biomass. Provides transparency and reduces ad‑hoc adjustments. Selecting appropriate trigger
points can be contentious.

Heckman Selection Model
Related terms: sample bias, econometrics
Definition: A statistical technique that corrects for non‑random sample selection, often used when data on
resource users are incomplete. Improves the reliability of impact evaluations. Requires valid exclusion
restrictions.

Hydropower Reservoir Management
Related terms: water release schedule, peak shaving
Definition: The optimization of water storage and turbine operation to balance electricity generation, flood
control, and ecological flow requirements. Integrated with market price signals for electricity. Conflicts may
arise between energy and downstream water users.

Incentive Compatibility
Related terms: mechanism design, truthful reporting
Definition: A property of a policy where participants achieve their best outcome by acting honestly. In water
trading, incentive compatibility ensures that users reveal true valuations. Designing such mechanisms can
be mathematically complex.

Industrial Ecology
Related terms: circular economy, material flow
Definition: The study of material and energy flows through industrial systems with the aim of minimizing
waste. Example: using waste heat from a steel plant to power nearby desalination. Requires cross‑industry
collaboration and data sharing.
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Input‑Output Analysis
Related terms: Leontief model, sectoral interdependence
Definition: A quantitative technique that examines how changes in one economic sector affect others.
Applied to assess the ripple effects of a new mining project on local services. Data intensity and static
assumptions limit its dynamic applicability.

Interest Rate Risk
Related terms: financial uncertainty, discounting
Definition: The exposure of long‑term resource projects to fluctuations in borrowing costs. A higher interest
rate can make a renewable energy investment less attractive. Hedging instruments may mitigate the risk but
add transaction costs.

Intergenerational Equity
Related terms: sustainability, ethical dimensions
Definition: The principle that present generations should not compromise the ability of future generations
to meet their needs. Forms the ethical basis for many natural resource policies. Operationalizing equity
often involves setting explicit sustainability thresholds.

Joint Implementation (JI)
Related terms: Kyoto Protocol, emissions offset
Definition: A mechanism allowing a country with an emission reduction target to earn credits by investing in
emission‑reducing projects in another industrialized country. Typically used for large‑scale renewable
energy or forest conservation projects. Monitoring and verification are essential to prevent double counting.

Land‑Use Change
Related terms: deforestation, urbanization
Definition: The conversion of land from one purpose to another, such as forest to agriculture, affecting
carbon stocks and biodiversity. Modeling land‑use change helps predict future emissions. Policy
interventions include zoning and payment for ecosystem services.

Leverage Effect
Related terms: financial multiplier, investment efficiency
Definition: The impact of a small amount of capital or policy change that generates a disproportionately
large environmental benefit. A modest subsidy for drip irrigation can lead to substantial water savings.
Measuring leverage requires robust counterfactual analysis.

Marginal Abatement Cost Curve (MACC)
Related terms: abatement potential, cost‑effectiveness
Definition: A graphical tool that ranks mitigation options by their cost per unit of emissions reduced. Helps
policymakers prioritize low‑cost interventions. Data uncertainties and interactions between options can
distort the curve.

Marginal Benefit
Related terms: economic efficiency, diminishing returns
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Definition: The additional benefit obtained from one more unit of consumption or production. In water
pricing, marginal benefit declines as usage moves from essential to discretionary purposes. Accurate
estimation is vital for optimal pricing.

Marginal Cost
Related terms: production function, cost curve
Definition: The cost of producing one additional unit of a good or service. In fisheries, marginal cost
includes fuel, labor, and gear wear for each extra catch. When marginal cost exceeds marginal benefit,
production should be reduced.

Maximum Sustainable Yield (MSY)
Related terms: optimal harvest, stock equilibrium
Definition: The largest average catch that can be taken from a fish stock over an indefinite period without
depleting the population. Frequently used as a benchmark in fishery management. MSY can be overly
optimistic if environmental variability is ignored.

Mean‑Variance Optimization
Related terms: portfolio theory, risk assessment
Definition: A technique that balances expected returns against variability to construct efficient portfolios.
Applied to diversify a country’s natural resource investments, reducing exposure to commodity price shocks.
Assumes returns are normally distributed, which may not hold for extreme events.

Metropolitan Water Planning
Related terms: urban demand, integrated resource management
Definition: The process of forecasting, allocating, and managing water supplies for large urban populations.
Incorporates demand management, supply diversification, and resilience to climate change. Coordination
among multiple jurisdictions often presents governance hurdles.

Micro‑Hydro Power
Related terms: distributed generation, renewable energy
Definition: Small‑scale hydroelectric generators (typically 5 MW) that serve local communities or off‑grid
sites. Offers low‑impact energy but may affect stream ecology. Site selection must consider flow variability
and fish passage.

Mitigation Hierarchy
Related terms: avoid, minimize, offset
Definition: A stepwise approach that first seeks to avoid environmental impacts, then minimizes, restores,
and finally offsets any residual effects. Used in project impact assessments for mining and infrastructure.
Implementation relies on credible offset markets.

Monetary Valuation
Related terms: contingent valuation, travel cost method
Definition: Techniques that assign economic value to non‑market goods, such as clean air or biodiversity.
Enables inclusion of environmental benefits in cost‑benefit analysis. Survey bias and strategic behavior can
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affect results.

Natural Capital Accounting
Related terms: System of Environmental‑Economic Accounting (SEEA), ecosystem services
Definition: The systematic measurement of stocks and flows of natural resources within national accounts.
Provides a framework for integrating environmental considerations into macroeconomic policymaking. Data
gaps and methodological differences hinder comparability across countries.

Negative Externalities
Related terms: pollution, social cost
Definition: Unintended adverse effects imposed on third parties, such as runoff causing eutrophication in
downstream lakes. Internalization often requires regulation or taxes. Identifying the full extent of damage is
technically demanding.

Non‑Market Valuation
Related terms: willingness to pay, revealed preference
Definition: Methods for estimating the value of goods that are not bought and sold in markets, like clean
water. The travel cost method infers value from expenditures made to visit a site. Results can be sensitive to
assumptions about consumer behavior.

Non‑Renewable Resource
Related terms: finite stock, exhaustible
Definition: A resource that does not replenish on a human timescale, such as minerals or fossil fuels.
Economic theory suggests allocating extraction over time to maximize intertemporal welfare. Uncertainty
about reserves complicates planning.

Opportunity Cost
Related terms: alternative use, marginal analysis
Definition: The value of the best alternative foregone when a resource is allocated to a particular use.
Choosing irrigation over hydroelectric generation incurs an opportunity cost equal to the foregone
electricity revenue. Accurately quantifying opportunity costs is essential for efficient allocation.

Optimal Extraction Path
Related terms: Hotelling rule, dynamic efficiency
Definition: The trajectory of resource extraction that maximizes discounted net benefits over time, often
implying increasing marginal net revenue. In oil fields, the rule suggests leaving some reserves for future
higher prices. Real‑world constraints like technology and regulation may alter the path.

Over‑Allocation
Related terms: overallocation, water rights
Definition: Granting more rights to a resource than its sustainable supply can support, leading to shortages
and conflicts. Common in river basins where historical allocations exceed current flow. Rectification may
involve re‑allocation or demand‑side measures.

Overfishing
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Related terms: stock depletion, fishing mortality
Definition: Harvesting fish at a rate that exceeds the stock’s natural reproduction, causing population
decline. Leads to economic losses and ecosystem imbalance. Effective management requires accurate stock
assessments and enforceable quotas.

Payment for Ecosystem Services (PES)
Related terms: incentive mechanism, conservation finance
Definition: A voluntary transaction where a beneficiary compensates a landowner for managing land to
provide ecological benefits. Example: downstream users paying upstream farmers to maintain riparian
buffers. Designing contracts that reflect true service values is challenging.

Pecking Order Theory
Related terms: capital structure, financing hierarchy
Definition: A corporate finance principle stating that firms prefer internal financing, then debt, and finally
equity as a last resort. Applied to natural resource firms that might issue bonds to fund mine expansion.
Market conditions influence the hierarchy.

Perverse Incentives
Related terms: moral hazard, unintended consequences
Definition: Incentives that produce outcomes contrary to policy goals. For instance, subsidies for biofuel
crops can increase deforestation, undermining climate objectives. Careful policy design and monitoring are
required to avoid such effects.

Pollution Trading
Related terms: cap‑and‑trade, emissions permits
Definition: A market where firms buy and sell allowances to emit pollutants up to a regulated cap. The
system aims to achieve environmental targets at least cost. Allocation methodology and market liquidity
affect effectiveness.

Population Carrying Capacity
Related terms: resource limitation, ecosystem resilience
Definition: The maximum number of individuals an ecosystem can sustain without degradation. In a lake,
fish carrying capacity is limited by available oxygen and food. Exceeding capacity can trigger regime shifts.

Present Value (PV)
Related terms: discounting, net present value
Definition: The current worth of a future cash flow, calculated by applying a discount rate. Used to compare
the profitability of a renewable energy project versus a fossil‑fuel alternative. Sensitive to the chosen
discount rate and time horizon.

Price Elasticity of Supply
Related terms: responsive production, supply curve
Definition: The responsiveness of quantity supplied to a change in price. In timber markets, supply may be
inelastic in the short term due to growth cycles. Understanding elasticity informs the design of taxes and
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subsidies.

Private Provision of Public Goods
Related terms: club goods, voluntary contributions
Definition: Situations where non‑governmental actors supply goods that are non‑excludable and non‑rival,
such as community‑managed irrigation canals. Success depends on robust collective‑action mechanisms.
Free‑rider problems may limit contributions.

Production Possibility Frontier (PPF)
Related terms: trade‑off, opportunity cost
Definition: A curve illustrating the maximum feasible output combinations of two goods given available
resources and technology. In a region with both timber and tourism, the PPF shows the trade‑off between
logging and preserving scenic landscapes. Shifts in the PFF occur with technological advances or resource
depletion.

Propensity to Save
Related terms: savings rate, intertemporal choice
Definition: The fraction of income that households choose to set aside for future consumption. High
propensity to save can fund long‑term conservation projects. Influenced by interest rates, risk perception,
and cultural factors.

Protected Area Effectiveness
Related terms: conservation outcomes, enforcement
Definition: The degree to which a designated protected zone achieves its biodiversity and ecosystem service
goals. Effectiveness can be measured through species population trends and habitat integrity.
Under‑funding and illegal activities often diminish outcomes.

Public Goods
Related terms: non‑excludable, non‑rival
Definition: Goods that individuals cannot be excluded from using and whose consumption by one does not
reduce availability to others, such as clean air. Markets typically underprovide public goods, necessitating
government intervention. Valuation challenges arise because users do not reveal willingness to pay.

Quota System
Related terms: allocation, catch limits
Definition: A regulatory approach that limits the total amount of a resource that can be extracted, often
divided among users. In forestry, a timber quota restricts annual harvest volume. Enforcement and
monitoring are critical to prevent over‑extraction.

Rate of Return
Related terms: investment profitability, internal rate of return (IRR)
Definition: The gain or loss on an investment over a specific period, expressed as a percentage of the
original investment. Used to compare the attractiveness of renewable energy projects versus conventional
alternatives. High capital costs can depress rates of return.
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Regenerative Agriculture
Related terms: soil health, carbon sequestration
Definition: Farming practices that restore ecosystem functions, such as cover cropping and reduced tillage.
Improves water infiltration and reduces erosion, providing climate co‑benefits. Adoption may be limited by
knowledge gaps and short‑term yield uncertainties.

Resource Curse
Related terms: paradox of plenty, rent‑seeking
Definition: The phenomenon where countries rich in natural resources often experience slower economic
growth, weaker institutions, and higher conflict. Managing resource revenues through sovereign wealth
funds can mitigate the curse. Transparency and governance reforms are essential.

Resource Rent
Related terms: economic rent, surplus extraction
Definition: The surplus earnings from a resource after all production costs, including opportunity costs, have
been paid. Capturing rent through taxes or royalties can fund public services. Accurately measuring rent
requires reliable cost and price data.

Restoration Ecology
Related terms: habitat rehabilitation, ecosystem recovery
Definition: The scientific study and practice of renewing degraded ecosystems to restore their original
functions and services. Projects include re‑establishing native vegetation on mined lands. Success depends
on site conditions and long‑term management commitments.

Risk Premium
Related terms: expected return, uncertainty
Definition: The additional return demanded by investors for bearing higher uncertainty, such as in volatile
commodity markets. A higher risk premium can deter investment in renewable energy projects unless
subsidies lower perceived risk. Quantifying risk premium involves statistical analysis of price fluctuations.

Seasonal Water Allocation
Related terms: temporal distribution, irrigation scheduling
Definition: The division of water supplies across different periods of the year to match agricultural demand
cycles. In monsoon regions, allocation may prioritize storage for dry months. Climate change can alter
seasonal patterns, complicating allocation.

Shapley Value
Related terms: cooperative game theory, fair division
Definition: A method for distributing total gains among players based on their marginal contributions to all
possible coalitions. Applied to cost‑sharing among multiple stakeholders in a watershed restoration project.
Computationally intensive for large player sets.

Side‑Payment
Related terms: compensation, bargaining
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Definition: Monetary or in‑kind transfer given to a party to induce agreement or to offset losses from a
policy change. For example, compensating a farmer for reduced water rights. Designing side‑payments that
are perceived as fair can enhance policy acceptance.

Social Cost of Carbon (SCC)
Related terms: externality, climate damage
Definition: An estimate of the monetized damages associated with emitting one additional tonne of CO₂
into the atmosphere. Used to set carbon prices and evaluate climate policies. Uncertainty arises from future
climate pathways and economic impacts.

Spatial Planning
Related terms: land‑use zoning, GIS
Definition: The process of allocating land to various uses based on environmental, economic, and social
criteria. GIS tools help identify optimal locations for renewable energy installations while minimizing habitat
disruption. Conflicts often emerge between competing land‑use interests.

Stakeholder Analysis
Related terms: interest mapping, power‑interest grid
Definition: A systematic approach to identify and assess the influence and concerns of individuals or groups
affected by a project. In a dam feasibility study, stakeholders include local communities, NGOs, and
downstream users. Effective analysis informs engagement strategies.

Strategic Reserves
Related terms: stockpiling, supply security
Definition: Government‑held inventories of critical resources, such as oil or grain, to buffer against supply
shocks. Maintaining reserves incurs storage costs but can stabilize markets during crises. Determining
optimal reserve size involves risk assessment.

Sustainable Yield
Related terms: maximum sustainable yield, renewable resource
Definition: The level of extraction that can be maintained indefinitely without degrading the resource base.
In forestry, sustainable yield equals the net annual growth of the stand. Monitoring is essential to adjust
yields in response to environmental changes.

System Dynamics Modeling
Related terms: feedback loops, simulation
Definition: A methodology that captures the behavior of complex systems over time using stocks, flows, and
feedback mechanisms. Useful for exploring long‑term impacts of water pricing reforms on consumption
patterns. Model calibration requires extensive historical data.

Taxonomy of Ecosystem Services
Related terms: Millennium Ecosystem Assessment, service classification
Definition: A structured categorization of ecosystem benefits into provisioning, regulating, cultural, and
supporting services. Provides a common language for valuation and policy. Over‑categorization can
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obscure interdependencies among services.

Temporal Discounting
Related terms: present bias, hyperbolic discounting
Definition: The tendency to place less value on future benefits and costs compared to immediate ones.
Affects willingness to invest in long‑term conservation projects. Policy designs may incorporate lower
discount rates for intergenerational outcomes.

Thinning (Forestry)
Related terms: stand management, density reduction
Definition: The selective removal of trees to improve growth conditions for remaining trees, reduce fire risk,
and increase timber quality. Provides short‑term revenue while maintaining forest health. Requires careful
planning to avoid excessive biomass loss.

Trade‑Off Analysis
Related terms: multi‑criteria decision analysis, Pareto frontier
Definition: The evaluation of competing objectives, such as economic development versus biodiversity
conservation, to identify compromise solutions. Visualized through Pareto frontiers where no objective can
be improved without worsening another. Data intensity and stakeholder consensus are common hurdles.

Transaction Cost Economics
Related terms: Coase theorem, bargaining costs
Definition: The study of costs incurred in making an economic exchange, including search, negotiation, and
enforcement expenses. High transaction costs can impede water trading markets. Reducing these costs
often involves standardizing contracts and improving information systems.

Tragedy of the Commons
Related terms: collective action problem, overuse
Definition: A situation where individuals, acting in self‑interest, deplete a shared resource, leading to
collective loss. Classic example: overgrazing on common pasture. Solutions include property rights,
regulation, or community governance.

Triple Bottom Line
Related terms: people, planet, profit
Definition: An accounting framework that evaluates performance based on social, environmental, and
economic criteria. Used by corporations to report sustainability impacts. Balancing the three dimensions
often requires trade‑offs and stakeholder negotiation.

Turnover Rate (Resource)
Related terms: renewal rate, extraction intensity
Definition: The proportion of a resource stock removed or harvested within a given time period. High
turnover in a fishery can indicate overexploitation. Monitoring turnover assists in setting appropriate
quotas.

Uncertainty Modeling
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Related terms: Monte Carlo simulation, stochastic processes
Definition: Techniques that incorporate randomness and lack of precise knowledge into economic and
ecological forecasts. Applied to predict future commodity prices under volatile market conditions.
Communicating uncertainty to decision‑makers remains a challenge.

Value‑Added Tax (VAT) on Energy
Related terms: consumption tax, fiscal policy
Definition: A tax applied to the sale of energy products, influencing consumption patterns and generating
revenue for environmental programs. May disproportionately affect low‑income households unless
mitigated by rebates. Designing exemptions for renewable sources can promote clean energy.

Variable Renewable Energy (VRE)
Related terms: intermittent generation, wind, solar
Definition: Energy sources whose output fluctuates with environmental conditions, such as wind speed or
solar irradiance. Integration requires flexible grid operations and storage solutions. Forecasting VRE output
improves market efficiency.

Water Allocation Rule</b
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